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(54) Device for recording video signals and device for displaying electronic program guide 



(57) A video recorder for recording content signals 
including audio and video signals, comprises a module 
for receiving program information signals designating a 
program identifier, starting and ending time of a pro- 
gram, a first storage device, a first recording module for 



continuously recording the content signals at least one 
channel in the first storage device, and a module for de- 
leting the content signals of the oldest program recorded 
in the first storage device in reference with the program 
information signals. 
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Description 

Background of the Invention: 

[0001] This invention relates to a device for recording 
and playing data streams of audio, video and related in- 
formation. This invention also relates to a device for dis- 
playing Electronic Program Guide (EPG). 
[0002] Recently, in order to cope with enormous 
amounts of contents in digital broadcasting age coming 
in the near future, it is promoted that image compression 
technique and capacity enlargement technique for re- 
cording media, such as optical disk, magnetic disk and 
so on are strongly developed. 

[0003] Generally, a video data stream encoded and 
compressed by MPEG 2 is transmitted at 6 Mbps data 
rate with SDTV quality or 22 Mbps data rate with HDTV 
quality per content. Compared with non-compressed 
contents, MPEG 2 can substantially decrease an 
amount of video data streams. The beginning of digital 
broadcasting causes an increase of contents to occur 
on one hand. On the other hand, unit costs of recording 
media have been remarkably reduced recently. 
[0004] However, it is practically impossible at the 
present that viewers record all of broadcast programs 
and watch favorite one of the programs at any time the 
viewers request. 

[0005] In the U.S.A. and Europe, digital broadcasting 
has been already provided. In Japan, CS (Communica- 
tion Satellite) has provided digital broadcasting already, 
and terrestrial broadcasting and BS (Broadcasting Sat- 
ellite) is ready for digital broadcasting. Digital broadcast- 
ing brings about enormous amounts of contents and : as 
a result, forcibly makes viewers select programs that 
they really want to watch from the enormous amounts 
of the contents. 

[0006] Actually, a conventional video recorder/player 
comprises a recording medium which is too small in 
memory capacity to record all of contents broadcast. 
However, it is useful to record only latest programs that 
belong to such as news program, weather forecast pro- 
gram and so on. 

[0007] Further, there is no conventional video record- 
er/player such as that comprises a plurality of recording 
media including a random access device and manages 
all of the recording media under unified user interface, 
such as management of copying among the media. 
When we record video signals by the conventional video 
recorder/player, we have to operate respective media. 
EPG has been adopted in order to assist a viewer to 
select a favorite program from enormous programs. 
However, EPG is to display information about programs 
that are being broadcast currently or will be broadcast 
in the future. Namely, a conventional EPG is not used 
to display information about past contents. Furthermore, 
typical conventional EPG as shown in FIG. 1 is hardly 
useful for a viewer to select a program. 
[0008] The following information is provided to dis- 



close pertinent information that is relevant to the subject 
of the present invention. The documents, which are be- 
lieved to be pertinent to the present invention, are "An 
EPG device and a method for EPG management" (Jap- 
5 anese Pat. public No. H1 0-1 50611), "Television receiv- 
er" (Japanese Pat. public No. H10-1 3756), "A device for 
recording and playing information" (Japanese Pat. pub- 
lic No. H1 0-255393), "A device for displaying and man- 
aging electronic program guide" (Japanese Pat. public 
No. H9-298697), "A display controller" (Japanese Pat. 
public No. H8-251 496) and "System and method for call- 
ing video on demand using an electronic programming 
guide" (U.S. Pat. No. 5,751,282). 



[0009] It is an object of the present invention to pro- 
vide a video recorder/player that records contents for a 
predetermined time, or predetermined number of pro- 
grams, of at least one channel without viewer's inten- 
tion. This video recorder/player constantly records def- 
inite amount of latest contents. Consequently, the view- 
er can always watch a current broadcast program from 
the beginning even if the viewer starts to watch in the 
middle of the program time. The video recorder/player 
doesn't have to record all of contents so that required 
amount of its recording medium capacity is not so large. 
[0010] It is another object of the invention to provide 
a video recorder/player that starts to record contents si- 
multaneously with viewer's conscious operation for re- 
cording contents without delay. 

[0011] It is still another object of the invention to pro- 
vide a video recorder/player that displays EPG for listing 
not only current and future program information but also 
past program information and offers unified interface to 
the viewer. In reference with the EPG, the viewer can 
tune into current programs or reserve to record future 
programs and moreover can operate the video recorder/ 
player for playing back past programs in a manner like 
the current and the future programs. 
[001 2] According to th is invention, a video recorder for 
recording content signals including audio and video sig- 
nals, comprises a module for receiving program infor- 
mation signals designating a program identifier, starting 
and ending time of a program, a first storage device, a 
first recording module for continuously recording the 
content signals at least one channel in the first storage 
device, and a module for deleting the content signals of 
the oldest program recorded in the first storage device 
in reference with the program information signals. 
[0013] The video recorder may further comprise a 
second storage device and a second recording module 
for recording content signals in the second storage de- 
vice according to a direction given from outside of the 
video recorder in order to record contents. 
[001 4] The second recording module may comprise a 
direct r ording module for recording current content sig- 
nals which are currently received by the video recorder 
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in the second storage device without recording in the 
first storage device, an indirect recording module for 
copying content signals that have been recorded in the 
first storage device into the second storage device, and 
a module for merging content signals recorded by both 
the direct recording module and the indirect recording 
module. 

[0015] The second recording module may copy con- 
tent signals in order of the data stream of the content 
signals from the first storage device to the second stor- 
age device. In this case, the second recording module 
may be operable in parallel with the first recording mod- 
ule. The second recording module may be operated af- 
ter operation of the first recording module. 
[0016] The video recorder may further comprise a 
third storage device for storing the program information 
data signals, and an EPG creating module for creating 
EPG signals that designate electronic program guide 
(EPG) listing program titles and viewing times of past, 
current and future programs. In this case, the video re- 
corder may further comprise reservation management 
module for managing reservation to be going to record 
afuture program, wherein the EPG creating module cre- 
ates the EPG signals which denote that one program 
reserved by the reservation management module is dis- 
tinct from the other programs. The video recorder may 
further comprise a module for composing video signals 
from content signals and the EPG signals. The EPG cre- 
ating module may create the EPG signals which denote 
that one program recorded in the first storage device is 
distinct from the other programs. The EPG creating 
module may create the EPG signals that denote that one 
program recorded in the first storage device is distinct 
from the other programs. The EPG creating module may 
create the EPG signals that denote that one program 
being currently recorded is distinct from the other pro- 
grams. The EPG creating module may create the EPG 
signals that denote that one program which had been 
recorded is distinct from the other programs. The EPG 
creating module may create the EPG signals that de- 
note that one program which had been recorded is dis- 
tinct from the other programs. The video recorder may 
further comprise interface for connecting with at least 
one external storage device, and a module for managing 
the storage device(s) as the first, second, and/or third 
storage device(s). 

[001 7] The first storage device may belong to random 
access storage device. The second storage device may 
belong to sequential access storage device. 

Brief Description of the Drawing 



[0021] FIG. 4 shows an example dialogue screen il- 
lustration of the video recorder/player. 
[0022] FIG. 5 shows an example dialogue screen il- 
lustration of the video recorder/player. 
5 [0023] FIG. 6 shows an example dialogue screen il- 
lustration of the video recorder/player. 
[0024] FIG. 7 shows a flow diagram of a preferred 
method for operating the video recorder/player. 
[0025] FIG. 8 shows a flow diagram of a preferred 
method for operating the video recorder/player. 
[0026] FIG. 9 shows an EPG displaying device ac- 
cording to this invention. 

[0027] FIG. 1 0 shows a HTML source file designating 
an EPG screen. 

[0028] FIG. 1 1 shows a HTML source file designating 
an EPG screen. 

[0029] FIG. 1 2 shows an EPG screen according to the 
HTML file of FIG. 10. 

[0030] FIG. 1 3 shows an EPG screen according to the 
HTML file of FIG. 11. 
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Description of the Preferred Embodiments: 

[0042] Description will be made about embodiments 
of the present invention in the following order: 

(1) Construction of a video recorder/player; 

(2) First working process of the video recorder/play- 
er; 

(3) Second working process of the video recorder/ 
player; 

(4) Third working process of the video recorder/ 
player; 

(5) Construction of an EPG displaying device; 

(6) Working process of the EPG displaying device; 

(7) Process for displaying EPG; 

(8) Operation of the EPG displaying device through 
EPG; 

(9) Time-shift recording 1; and 

(10) Time-shift recording 2. 
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[0018] FIG. 1 shows an example screen illustration of 
a conventional EPG. 

[0019] FIG. 2 shows a video recorder/player accord- 
ing to this invention. 

[0020] FIG. 3 shows a flow diagram of a preferred 
method for operating the video recorder/player. 



(1 ) Construction of a video recorder/player 

55 [0043] With reference to FIG. 2, a video recorder/play- 
er which is a first embodiment of the present invention, 
comprises a program information receiver 101, a tuner 
102, a temporary storage device 103, a temporary re- 
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cording controller 104, a storage device 105, an output 
module 106, and a data bas 107. 
[0044] The program information receiver 101 re- 
ceives program information that is related to each pro- 
gram from broadcasting media. The program informa- 
tion comprises opening and ending time of programs, 
bit rates, preview of the program and so on. The broad- 
casting media comprise broadcast wave, cable televi- 
sion network, Internet and so on. 
[0045] The tuner 102 comprises a plurality of tuning 
modules each of which selects a specific channel from 
broadcast wave. One of the tuning modules selects a 
channel for recording a program currently directed or 
past reserved by a viewer and the other one selects a 
channel directed by a viewer in order to record all pro- 
grams of the channel for predetermined time to the tem- 
porary storage device 103. 

[0046] The temporary storage device 1 03 temporarily 
stores content signals. Especially, a random access 
storage device like a hard disk is suitable for the tempo- 
rary storage device 103. The temporary recording con- 
troller 104 controls the time for the temporary storage 
device 103 to store content signals. Namely The tem- 
porary recording controller 104 compares present time 
with program information recorded to the temporary 
storage device 103. When the amount of programs re- 
corded to the temporary storage device 103 overflows 
in comparison with time or number of programs prede- 
termined by the viewer (or default time or number of pro- 
grams), the temporary recording controller 104 deletes 
the oldest contents from the temporary storage device 
103. 

[0047] The storage device 1 05 stores content signals 
according to a viewer's direction. The storage device 
105 may comprise a plurality of storage device with a 
removable medium such as video cassette recorder 
(VCR), digital video disk (DVD). The storage device 1 05 
may be built-in the video recorder/player or be connect- 
ed with the video recorder/player as a peripheral device. 
When the viewer gives the video recorder/player an in- 
tentional direction to record a television program, the 
program is recorded in the storage device 105. A pro- 
gram recorded in the storage device 105 is held until 
another intentional direction to delete the program is giv- 
en by the viewer. Therefore, a storage device storing a 
removable medium is suitable for the storage device 
105. However, A program recorded to the temporary 
storage device 1 03 is automatically deleted after a while 
if an intentional direction to save the program is not giv- 
en. 

[0048] The output module 106 receives content sig- 
nals from the tuner 102, the temporary storage device 
103 and the storage device 105 and outputs audio, vid- 
eo and EPG signals to monitor. 

[0049] The data bas 107 transmits content signals, 
program information signals and so on. 
[0050] The video recorder/player works in the follow- 
ing manner as a general rule. A viewer designates at 



least one channel and contents quantity to be recorded. 
The contents quantity is designated by time of contents 
or number of programs. The video recorder/player con- 
stantly records the designated contents quantity of the 
5 designated channels. 

[0051] Actually the tuner 102 and the program infor- 
mation receiver 101 constantly receive contents and 
program information signals. The temporary storage de- 
vice 103 constantly stores content signals. The tempo- 
re rary recording controller 1 04 refers program information 
and the content signals recorded to the temporary stor- 
age device 103 and deletes the oldest content signals 
from the temporary storage device 103 when the con- 
tents quantity recorded to the temporary storage device 
15 103 exceeds the contents quantity. 

(2) First working process of the video recorder/player; 

[0052] In reference with FIG. 3, description will be 
20 made about a recording action of the above-mentioned 
video recorder/player. 

[0053] When a viewer give the video recorder/player 
a direction to record a current program, the video re- 
corder/player records the content signals of the program 
25 to the temporary storage device 1 03 such as a hard disk 
drive device (STEP S101). 

[0054] Next, the video recorder/player displays a dia- 
logue screen like FIG. 4 for noticing a channel number, 
passage of time, and optional finish times to record 

so (STEP S102). 

[0055] A viewer selects a finish time by cursor (STEP 
S103). In FIG. 4, the cursor selects "at the ending of the 
program". The video recorder/player calculates neces- 
sary capacity size of recording medium for the selected 

35 quantity of contents at STEP S103 and bit rate of the 
broadcasting content (STEP S104). 
[0056] The video recorder/player displays a dialogue 
screen like FIG. 5 for listing storage devices which be- 
long to the storage device 105 (STEP S105). In the di- 

40 alogue screen of FIG. 5, a channel number (ch1), pas- 
sage time from starting recording (0:1 8) and list of stor- 
age devices (HDD, DVD and VCR) and these remaining 
capacities are displayed. The viewer selects one of stor- 
age devices in the dialogue screen like FIG. 5 (STEP 

45 SI 06). 

[0057] The video recorder/player compares the cal- 
culated capacity at STEP S104 with the remaining ca- 
pacity of the storage device selected at STEP S106 
(STEP S107). If the remaining capacity is larger than 
50 the calculated one, then STEP S108 follows, or else 
STEP S111 follows. 

[0058] The video recorder/player starts to record con- 
tent signals in the storage device designated at STEP 
S1 06 and records the starting time (STEP S1 08). 
55 [0059] The video recorder/player moves the content 
signals recorded to the temporary storage device 103 
to the designated storage device belonging to the stor- 
age device 105 at STEP S106 (STEP S109). The con- 
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tent signals is moved to one of the storage device 1 05 
while storage data bus is not busy because degree of 
congestion to reserve recording is low. Higher priority 
may be given to move from the temporary storage de- 
vice 103 into the storage device 105 if the viewer re- 
quests. The movement may be suspended while unex- 
pected load is given to data bus because the video re- 
corder/player executes trick play or the like. 
[0060] The video recorder/player finishes recording 
late part of the content signals in the storage device 1 05 
and moving early part of the content signals from the 
temporary storage device 103 into the storage device 
105. Finally, the video recorder/player merges both 
parts of the content signals and records whole of the 
content signals as one file (STEP S110) and the first 
working process is end. 

[0061] If the remaining capacity is insufficient at STEP 
S107 ; STEP S111 is executed. A dialogue of FIG. 6 
warns that the storage device selected at STEP S106 
does not have sufficient capacity for recording the con- 
tents and allows the viewer a choice to select another 
storage device or to record the storage device at STEP 
S106 (STEP S111). If another storage device is select- 
ed, then STEP S1 12 follows STEP S111, or else STEP 
S108 follows STEP S111 . 

[0062] At STEP S112, the video recorder/player dis- 
plays the dialogue of FIG. 5 without the storage device 
selected last time. Further STEP S106 is executed 
again t allow the viewer to select another storage device. 



(3) Second working process of the video recorder/player 

[0063] In reference with FIG. 7, second working proc- 
ess of the video recorder/player will be described below. 
As shown in FIG. 3 and 7, STEP S101 to S107, S111 
and S1 1 2 in FIG. 7 are the same steps in FIG. 3 so that 
description about the same steps should be referred to 
the above-mentioned description. 
[0064] According to the first working process, a latter 
part of content signals are directly recorded in the stor- 
age device 103. However, according to the second 
working process, the video recorder/player records all 
of content signals in the storage device 1 05 via the tem- 
porary storage device 103. Namely, the video recorder/ 
player copies content signals from the temporary stor- 
age device 103 into the storage device 105 in order of 
signal arrival at the tuner 102 (STEP S201). When con- 
tent signals are copied into the storage device 105. the 
video recorder/player deletes the signals from the tem- 
porary storage device 103. This copying process is par- 
allel with recording from broadcasting media to the tem- 
porary storage device 103. 

(4) Third working process of the video recorder/player 

[0065] Next, the third working process will be de- 
scribed below in reference with FIG. 8. The same as the 



second working process, STEP S1 01 toS107, S111 and 
S1 1 2 in FIG. 8 are the same steps in FIG. 3 so that de- 
scription about the same steps should be referred to the 
above-mentioned description. 
5 [0066] The same as the second working process, the 
video recorder/player records all of content signals in 
the storage device 1 05 via the temporary storage device 
103 according to the third working process. However, 
copying from the temporary storage device 1 03 into the 
10 storage device 105 is not parallel with recording from 
broadcasting media to the temporary storage device 
103. In the third working process, firstly, all of content 
signals are recorded to the temporary storage device 
103. After completion of recording all of content signals 
15 to the temporary storage device 1 03, the content signals 
are copied into the storage device 105. 
[0067] Whichever is selected for the storage device 
to record content signals at STEP S106, the video re- 
corder/player continuously records content signals to 
20 the temporary storage device 1 03 (STEP S301 ). 

[0068] After the video recorder/player has finished re- 
cording to the temporary storage device 103 at STEP 
S301 , the video recorder/player moves the content sig- 
nals from the temporary storage device 1 03 into the stor- 
es age device selected at STEP S107 (STEP S302). The 
content signals recorded to the temporary storage de- 
vice 1 03 may be deleted after completion of or in parallel 
with copying the content signals to the selected storage 
device. 

30 

(5) Construction of an EPG displaying device 

[0069] In reference with FIG. 9 : another embodiment 
of the present invention will be explained below. This 

35 embodiment is an electronic program guide (EPG) dis- 
playing device that is supplied broadcast wave to a tuner 
801 via an antenna or the like. The broadcast wave com- 
prises content signals and program information signals. 
The program information signals comprise a program 

40 ID, scheduled viewing time of a program et al. for cre- 
ating EPG signals. Any type of broadcast services such 
as satellite broadcast, terrestrial broadcast and cable 
television service are available for sending the broad- 
cast wave. The broadcast wave may be sent by either 

45 analog or digital broadcasting. 

[0070] The tuner 801 selects at least one channel 
designated by a program recording processor 802 or an 
EPG input/output 803 and sends data signals to a signal 
separator 804. These data signals comprise content sig- 

50 nals such as audio and video signals, and program in- 
formation signalsfor creating EPG such as program IDs, 
scheduled viewing time of programs and so on. For ex- 
ample, the program information signals maybe inserted 
in 10H to 19H and/or 262H to 271 H in video signals or 

55 vertical synchronizing signals of broadcast wave. The 
signal separator 804 separates content signals and pro- 
gram information signals from the data signals sent by 
the tuner 801. 
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[0071] A program information decoder 805 decodes 
the program information signals and sends them to an 
EPG manager 806. The EPG manager 806 integrates 
a stored program information manager 807 and a re- 
served program information manager 808 ; and manag- 
es them. The stored program information manager 807 
manages the program information of the programs that 
have been recorded to the EPG displaying device. The 
reserved program information manager 808 manages 
the program information of the programs that have been 
reserved to be recorded. The EPG manager 806 re- 
ceives stored and reserved program information from 
the manager 807 and 808 in order to create EPG sig- 
nals. 

[0072] The EPG input/output 803 outputs signals for 
displaying EPG according to the EPG signals created 
by the EPG manager 806. Further, according to viewer's 
operations via a remote control input 809, the EPG in- 
put/output 803 moves a cursor or a pointer on a screen 
displayed EPG and makes the tuner 801 tune to the 
channel selected by the cursor/pointer. Consequently, 
the viewer can tune to his/her favorite channel by mov- 
ing a cursor/pointer on screen with a remote controller. 
[0073] The reserved recording processor 802 exe- 
cutes reservation of recording a program according to 
manual or automatic operation. The reserved recording 
processor 802 receives program information from the 
EPG manager 806 as the need arises. When recording 
a program is reserved, the reserved recording proces- 
sor 802 records its program information to a reserved 
program information recorder 810. A manual reserving 
operation is executed according to input signals from the 
remote controller. An automatic reserving operation will 
be described later. 

[0074] According to inputting signals from the remote 
controllerfor playing a program, a playing processor 811 
plays the program. Namely, the playing processor 811 
retrieves a corresponding program information by the 
stored program information manager 807, and transmits 
content signals of the program information to an audio 
decoder 81 3 and a video decoder 81 4. 
[0075] A program information recorder 815 receives 
program information signals from the EPG manager 806 
and records them. 

[0076] The stored program information manager 807 
manages program information of the program that has 
been recorded and may manage information about play- 
ing, such as current playing position in a program. Pro- 
gram information comprises program IDs, starting and 
ending times of programs and so on. 
[0077] The reserved program information manager 
808 manages the program information of the programs 
designated by the manual or automatic reserving oper- 
ation and provides the program information to the EPG 
manager 806. The reserved program information re- 
corder 810 receives program information from the re- 
served program information manager 806 and stores 
the program information. 



[0078] The contents recorder 81 2 stores content sig- 
nals (audio and video signals) of recorded programs. 
For example, a magnetic disk storage device, a magne- 
to-optical disk storage device, a magnetic tape storage 
5 device are applicable for the contents recorder 812. The 
storage device which works as the contents recorder 
812 may be built in the EPG displaying device, or con- 
nected with the EPG displaying device as an external 
device. 

10 [0079] A video composer 817 composes video sig- 
nals that received from broadcast wave or have been 
stored to the contents recorder 812 and EPG signals 
created by the EPG input/output 803 into one screen 
image. And then, the video composer 817 sends the 

15 screen image to a video output 818. 

[0080] The remote control input 809 receives signals 
from a remote controller and identify instruction code of 
the signals. 

[0081] The playing processor 811 plays content sig- 

20 nals according to the instruction code for playing the 
content signals from the remote control input 809. 
[0082] The audio decoder 81 3 and the video decoder 
814 receive audio and video signals from the contents 
recorder 812 and decode the signals that are encoded 

25 and compressed by MPEG or the like. 

[0083] The video output 818 displays images accord- 
ing to signals output from the video composer 817. The 
audio output 819 sounds according to signals output 
from the audio decoder 81 3. 

30 [0084] A recording/playing controller 820 controls ex- 
ternal storage devices 821, 822 and 823 in order to 
record/play content signals stored in the external stor- 
age devices 821 , 822 and 823. Although the recording/ 
playing controller 820 is connected with three storage 

35 devices in FIG. 9, More storage devices may be con- 
nected with the recording/playing controller 820. 

(6) Working process of the EPG displaying device 

40 [0085] A working process of the EPG displaying de- 
vice mentioned above will be described below. In this 
working process, broadcast wave is sent by digital sat- 
ellite broadcast system and conveys data signals en- 
coded/compressed by MPEG. 

45 [0086] The tuner 801 receives the broadcast wave, 
demultiplexes transport stream comprising the program 
desired by a viewer, and sends the transport stream to 
the signal separator 804. 

[0087] The signal separator 804 separates packets of 
50 the desired program from the transport stream. Now, it 
is assumed that the desired program is broadcast 
through CHANNEL A. When the viewer instructs the 
EPG displaying device to display the program, the signal 
separator 804 sends content signals (audio and video 
55 signals) of CHANNEL A to a MPEG decoder (the audio 
decoder 813 and the video decoder 814). When the 
viewer instructs the EPG displaying device to record the 
program, the signal separator 804 sends the content 
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signals to the contents recorder 81 2 in order to store the 
content signals. For example, a hard disk, a writable op- 
tical disk and magnetic tape are available for the con- 
tents recorder 812. 

[0088] Furthermore, the signal separator 804 sepa- 
rates packets of program information corresponding to 
the desired program from the transport stream and 
sends the packets to the program information decoder 
805. Program information comprises a plurality of items 
such as a program I D for recognizing the program, start- 
ing and ending time of the program, and preview of the 
program. EPG consists of these items. The program in- 
formation decoder 805 classifies program information in 
these items and sends them to the program information 
recorder 815. The program information recorder 815 
stores the items and may comprise nonvolatile storage 
devices (HDD, flash memory) or volatile storage devices 
(RAM). 

[0089] The EPG manager 806 collectively manages 
the items of the program information corresponding to 
current, stored and reserved programs. In order to 
record a current program or reserve to record a future 
program, the EPG manager sends corresponding items 
to the stored program information manager 807 or the 
reserved program information manager 808. In case of 
recording a current program, the stored information 
manager 807 sends the items to the stored program in- 
formation recorder 81 6. In case of reserving afuture pro- 
gram, the reserved program information manager 808 
sends the items to the reserved program information re- 
corder 810. Such nonvolatile storage devices as HDD 
and flash memory are available for the stored program 
information recorder 816 and the reserved program in- 
formation recorder 810. 

[0090] When the viewer sends an instruction for dis- 
playing EPG to the EPG displaying device with the re- 
mote controller, the EPG manager 806 receives the in- 
struction through the remote control input 809 and the 
EPG input/output 803. The EPG manager 806 retrieves 
program information of the date and time designated in 
the instruction from the program information recorder 
815, the stored program information recorder 816 and 
the reserved program information recorder 810. From 
the program information, the EPG manager 806 con- 
structs EPG data according to predetermined format 
and sends the EPG data back to the EPG input/output 
803. For example, it may be available for the EPG format 
to list items of the program information as texts, and to 
designate screen layout according to MHEG (multime- 
dia and hypermedia information coding expert group) or 
HTML (hypertext markup language). 
[0091] The EPG input/output 803 outputs video sig- 
nals for designating the EPG data according to the pre- 
determined EPG format to the video composer 817. To 
output such video signals, the EPG input/output 803 
may have a function as a MHEG decoder, a HTML 
browser or the like. 

[0092] The video composer 817 receives EPG data 



output from the EPG input/output 803 and video data 
decoded by the video decoder 814, and executes on- 
screen display (OSD) process for composing the video 
and EPG data. The composed data are sent to the video 
5 output 81 8 and displayed for the viewer. 

[0093] Next, detailed description will be made about 
working processes of the program information decoder 
805 and the EPG manager 806. 

[0094] In case of that the EPG format is designated 
10 according to HTML, a part of program information sep- 
arated from the transport stream is shown as FIG. 9. 
The program information decoder 805 picks out such 
items as a program ID, a channel number starting and 
ending time of a program of each of programs from the 
15 program information. The items corresponding to cur- 
rent and future programs are stored to the program in- 
formation recorder 81 5 as a database. The items corre- 
sponding to recorded programs are stored to the stored 
program information recorder 816, and the items corre- 
20 sponding to reserved programs, which the EPG display- 
ing device is programmed to store, are stored to the re- 
served program information recorder 810 as a data- 
base. 

[0095] In case of that the EPG format is listing text 
25 information, designated according to MHEG or the like, 
similarly, the program information decoder 805 picks out 
the items and sends them to appropriate recorder to 
store them as a database. 

[0096] When the viewer directs the EPG displaying 

30 device to display EPG, the EPG manager 806 receives 
an instruction for displaying EPG via the EPG input/out- 
put 803. Next, the EPG manager 806 retrieves program 
information corresponding to the date and time desig- 
nated in the instruction from the recorders 810, 81 5 and 

35 816 in order to create EPG data according to HTML. 
[0097] Furthermore, the EPG manager 806 creates 
the EPG data in which backgrounds of recorded pro- 
grams and reserved programs are distinctly displayed 
from the other programs. For example, when the EPG 

40 displaying device receives the program information as 
a HTML file shown in FIG. 10, and is instructed to re- 
serve recording a program "ANIMATION A A AAA" on a 
channel AAA from 1 9:00, the EPG manager 806 recon- 
structs from the HTML file to the one shown in FIG. 11 

45 and outputs to the EPG input/output 803. The HTML 
files shown in FIG. 10 and 1 1 are displayed as shown in 
FIG. 12 and 13. 

[0098] According to the EPG displaying device men- 
tioned above, the EPG manager 806 adds information 

50 about reserved and recorded programs to EPG signals 
and outputs transformed EPG signals according to pre- 
determined EPG format. Consequently, even if a device 
like a conventional television, which outputs EPG sig- 
nals without any additional information, is connected 

55 with the EPG displaying device, the EPG displaying de- 
vice can add information about reserved and recorded 
programs to EPG signals received from broadcast me- 
dia. 
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(7) Process for displaying EPG 

[0099] Next, description will be made about EPG 
screen output by the EPG displaying device. The EPG 
displaying device sorts out program information from 
broadcast wave to create EPG signals for designating 
a table of channel numbers and scheduled viewing 
times of programs in a few days. A part of the created 
EPG signals is displayed as shown in FIG. 14. Either 
channel numbers or time is available for a vertical line 
of the EPG. A broken line in FIG. 1 4 named current time 
line 1 301 is drawn in order to enable a viewer to easily 
identify current programs in the EPG. Moreover, a mark 
is put on the screen area of a recorded program in the 
EPG according to stored program information as shown 
in FIG. 15. In a screen area of a news program (channel 
AAA, 18:00 to 19:00), letters of "record" are displayed. 
Instead of marking letters, background of a recorded 
program may be distinct from the other programs as 
shown in FIG. 16. Similarly to these indications of re- 
corded programs, another mark of letters "programmed" 
may indicate a reserved program in the EPG as shown 
in FIG. 17, or background of a reserved program area 
in the EPG may be distinctly colored as shown in FIG. 
18. 

[01 00] The E PG manager 806 converts stored and re- 
served program information signals into the same for- 
mat as the format of program information signals that 
are sorted from broadcast wave, and creates EPG sig- 
nals designating an EPG table. In order to display the 
EPG table, the EPG input/output 803 decodes EPG sig- 
nals and outputs the decoded EPG signals to the video 
output 81 8 like a television. If the file format of the EPG 
is MHEG format, then the EPG input/output 803 in- 
cludes a function as a MHEG decoder. If the file format 
of the EPG is HTML, then the EPG input/output 803 in- 
cludes a function as a HTML browser. 

(8) Operation of the EPG displaying device through EPG 

[0101] Next, description will be made about an oper- 
ation for selecting a program through EPG. According 
to the viewer's operation sent from the remote controller, 
the EPG input/output 803 receives signals from the pro- 
gram information recorder 815, the stored program in- 
formation recorder 816 and the reserved program infor- 
mation recorder 810 and composes EPG signals from 
the signals. The EPG signals is sent to the video output 
818 via the video composer 817 and displayed on a 
screen with an image of a current program and a digest 
of another program as shown in FIG. 1 9. 
[0102] In the EPG screen, a current program of the 
channel selected by the viewer is marked up with letters 
"selected" as shown in FIG. 19, or painted its back- 
ground in a different color from the other programs as 
shown in FIG. 20 in order to become distinct from the 
other programs. The remote controller comprises chan- 
nel-selecting keys for shifting channel number, numeral 



keys, each of which corresponds to a specific channel, 
cursor keys for moving a cursor in the screen and so on. 
When the viewer operates these keys of the remote con- 
troller, the cursor in the EPG screen moves and the tuner 
5 801 selects the channel corresponding to the cursor po- 
sition. The former selected program is displayed nor- 
mally and the current selected program is marked up or 
painted its background. 

[0103] Description will be made about operating for 

10 reserving a future program. The viewer moves the cur- 
sor into the left side area of the current time line in the 
EPG and selects one of the future programs with the 
remote controller. In FIG. 21, a program named "POP- 
ULAR SONGS COUNT DOWN 40" is selected. Next, 

15 the viewer directs the EPG displaying device to display 
a list of names and remaining capacity of storage devic- 
es that are incorporated and externally connected with 
the EPG displaying device. In reference with the list, the 
viewer directs the EPG displaying device to be going to 

20 record a future program in a storage device of the list 
and reservation of recording a future program is fin- 
ished. FIG. 22 shows an EPG screen when the viewer 
is selecting one of the storage devices managed by the 
EPG displaying device. FIG. 23 shows an EPG screen 

25 when the viewer finishes reserving a program named 
"POPULAR SONGS COUNT DOWN 40". The viewer 
can cancel reservation by selecting the reserved pro- 
gram again by the cursor. 

[0104] In case of recording a current program that the 
30 viewer is watching, the EPG displaying device starts to 
record the current program in the contents recorder 81 2 
when a direction to record the current program is re- 
ceived by the remote control input 809. And then, the 
EPG displaying device displays an EPG screen as 
35 shown in FIG. 22. In reference with the EPG screen, the 
viewer selects one of the listed storage devices, and the 
EPG displaying device starts to record the current pro- 
gram in the selected storage device. 
[01 05] In case of playing a recorded program selected 
40 in EPG, the viewer selects a recorded program to move 
the cursor onto the program in EPG and directs the EPG 
displaying device to play the program. 

(9) Time-shift recording 1 

45 

[0106] Time-shift recording means recording content 
signals of at least one channel without viewer's direction 
and deleting the content signals beyond predetermined 
number of programs or time length if the viewer does 

50 not direct to record the content signals. The number of 
channels, the predetermined number of programs, and 
the predetermined time length available for recording 
content signals depend on capacity, and reading/writing 
ability of storage devices managed by the EPG display- 

55 jng device, and the number of tuner modules included 
in the EPG displaying device. 

[0107] In case of that predetermined kinds of pro- 
grams ; which include a recorded program, a reserved 
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program, a selected program and a time-shift recorded 
program, are distinct from the other programs by differ- 
ence in background colors, each of the predetermined 
kinds of programs may be painted in different color. 

(10) Time-shift recording 2 

[0108] Next, another type of time-shift recording will 
be described below. By this type of time-shift recording, 
a program is temporarily recorded and played back later. 
[0109] Before time-shift recording, the EPG display- 
ing device is set a channel number and time length or 
number of programs. When the viewer does not set 
these values, these values are set to default values. The 
number of channels to be time-shift recorded must be 
set as if recording reserved programs are not disturbed. 
Execution of time-shift recording depends on the view- 
er's direction. Recording a program starts when time- 
shift recording is set. 

[0110] The program information receiver 101 receives 
program information of a channel set to execute time- 
shift recording. The temporary recording controller 104 
manages the received program information. 
[0111] Content signals such as audio and video sig- 
nals are received by the tuner 102 and recorded in the 
temporary storage device 103. 

[0112] According to the information managed by the 
temporary recording controller 104, it is decided wheth- 
er programs recorded in the temporary storage device 
103 are deleted or not. The programs are deleted with 
number of programs ortime length as a unit. If the viewer 
directs to record a program before the program is delet- 
ed from the temporary storage device 1 03 ; the program 
is moved to the storage device 105 not to be deleted 
automatically. 

[0113] The contents recorded by time-shift recording 
are available for either normal or trick playing. While nor- 
mal/trick playing of contents is being executed, deleting 
the contents is inhibited. 

[0114] The above-mentioned embodiment can not 
only execute time-shift recording, but also automatically 
record the program that is predetermined by the viewer 
in the temporary storage device 103 such as HDD. The 
embodiment can record a current program in parallel 
with executing trick playing of the current program. The 
video recorder of the invention comprises a random ac- 
cess storage device like HDD as a temporary storage 
device, so that the video recorder can record content 
signals without delay. When the video recorder is con- 
nected with Internet, the video recorder may store video 
signals via World Wide Web in the temporary storage 
device. If the temporary storage device has endless re- 
cording time, the video recorder is always storing con- 
tent signals. The video recorder may constantly record 
latest program of specific type of programs such as 
news program and weather forecast in order to provide 
the viewer with latest program. 

[0115] As mentioned above, a video recorder of this 



invention comprises a built-in storage device to tempo- 
rarily record contents and unifies interface of a plurality 
of storage devices by recording in the storage devices 
via the built-in storage device, so that the viewer of the 
s video recorder is free to select starting time and a stor- 
age device to record contents. 

[011 6] Furthermore, a temporary recording controller 
manages to record constant amount of the latest con- 
tents so that the video recorder can realize time free 

10 view of contents. 

[0117] Furthermore, the viewer operates the video re- 
corder through EPG that displays past, current and fu- 
ture programs as one table so that the viewer can play 
back recorded programs and reserve to record future 

15 programs by easy operation. The EPG is painted in sev- 
eral colors so that the viewer can recognize status of 
each program. 

[0118] While this invention has thus far been de- 
scribed in conjunction with a few embodiments thereof, 
20 it will be readily possible for those skilled in the art to put 
the this invention into various other manners. 



Claims 

25 

1. A video recorder for recording content signals in- 
cluding audio and video signals, characterized in 
that the video recorder comprises: 

30 means for receiving program information sig- 

nals designating a program identifier, starting 
and ending time of a program; 
a first storage device; 

first recording means for continuously record- 
35 ing the content signals at least one channel in 

the first storage device; and 
means for deleting the content signals of the 
oldest program recorded in the first storage de- 
vice in reference with the program information 
40 signals. 

2. A video recorder as claimed in claim 1 , character- 
ized in that the video recorder further comprises: 

45 a second storage device; and 

second recording means for recording content 
signals in the second storage device according 
to a direction given from outside of the video 
recorder in order to record contents. 

50 

3. A video recorder as claimed in claim 2, character- 
ized in that the second recording means comprises: 

direct recording means for recording current 
55 content signals which are currently received by 

the video recorder in the second storage device 
without recording in the first storage device; 
indirect recording means for copying content 
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signals that have been recorded in the first stor- 
age device into the second storage device; and 
means for merging content signals recorded by 
both the direct recording means and the indirect 
recording means. s 

4. A video recorder as claimed in claim 2, character- 
ized in that the second recording means copies con- 
tent signals in order of the data stream of the con- 
tent signals from the first storage device to the sec- io 
ond storage device. 



12. A video recorder as claimed in claim 7, character- 
ized in that the EPG creating means creates the 
EPG signals that denote that one program being 
currently recorded is distinct from the other pro- 
grams. 

13. A video recorder as claimed in claim 7, character- 
ized in that the EPG creating means creates the 
EPG signals that denote that one program which 
had been recorded is distinct from the other pro- 
grams. 



5. A video recorder as claimed in claim 4, character- 
ized in that the second recording means is operable 
in parallel with the first recording means. 

6. A video recorder as claimed in claim 4, character- 
ized in that the second recording means is operated 
after operation of the first recording means. 

7. A video recorder as claimed in claim 2, character- 
ized in that the video recorder further comprises: 

a third storage device for storing the program 
information data signals; and 
EPG creating means for creating EPG signals 
that designate electronic program guide (EPG) 
listing program titles and viewing times of past, 
current and future programs. 

8. A video recorder as claimed in claim 7, character- 
ized in that: 

the video recorder further comprises reserva- 
tion management means for managing reser- 
vation to be going to record a future program; 
and 

the EPG creating means creates the EPG sig- 
nals which denote that one program reserved 
by the reservation management means is dis- 
tinct from the other programs. 



14. A video recorder as claimed in claim 7, character- 
ized in that the EPG creating means creates the 

is EPG signals that denote that one program which 
had been recorded is distinct from the other pro- 
grams. 

15. A video recorder as claimed in claim 7, character- 
20 jzed in that the video recorder further comprises: 

interface for connecting with at least one exter- 
nal storage device; and 

means for managing the storage device(s) as 
25 the first, second, and/or third storage device(s). 

16. A video recorder as claimed in claim 1, character- 
ized in that the first storage device belongs to a ran- 
dom access storage device. 

30 

17. A video recorder as claimed in claim 2, character- 
ized in that the second storage device belongs to a 
sequential access storage device. 

35 



40 



9. A video recorder as claimed in claim 7, character- 
ized in that the video recorder further comprises 
means for composing video signals from content 45 
signals and the EPG signals. 

10. A video recorder as claimed in claim 7, character- 
ized in that the EPG creating means creates the 
EPG signals which denote that one program record- so 
ed in the first storage device is distinct from the oth- 
er programs. 

11. A video recorder as claimed in claim 7, character- 
ized in that the EPG creating means creates the 55 
EPG signals that denote that one program recorded 

in the first storage device is distinct from the other 
programs. 
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